INTRODUCTION
Triticale (x Triticosecale Witt.) is the intergeneric hybrid between wheat and rye, has gained considerable importance in recent years in Europe (Tams et al., 2004). It combines desirable traits of both parents (Salmanovicz et al., 2013). It is a crop with broad genetic potential and is widely adapted to abiotic stress conditions such as aluminium toxicity, drought, salinity, acidic or waterlogged soils (Kuleung et al., 2004) . Triticale is also resistant to different diseases of wheat (Leonova et al., 2005) . Triticale constitutes a valuable genetic resource for transferring genes of interest from rye into wheat, particularly those related to biotic and abiotic stresses (Vaillancourt et al., 2007) . Knowledge of germplasm diversity has a significant impact on the improvement of crop plants. Molecular markers can provide an effective tool for efficient selection of desired agronomic traits because they are based on the plant genotypes and thus, are independent of environmental variation. Nowadays, several molecular markers are developed, of which simple sequence repeats (SSRs) or microsatellites are the most widely used types (Benor et al., 2008) . SSR markers were successfully used for many purposes, such as mapping (Tams et al., 2004; Bickel et al., 2011) The aim of this study was to testify usefulness and transferability of six rye SSR markers to triticale (x Triticosecale Witt.) and detect a genetic variability among a set of twenty European cultivars.
MATERIAL AND METHODS

Plant material and DNA extraction
Twenty European triticale cultivars (x Triticosecale Witt.) were used for analysis (Table 1) . Cultivars were provided by Gene Bank of Slovak Republic in Plant Production Research Center Piešťany, Bratislavská 122, 921 68 Piešťany, Slovakia (12 winter triticale and 8 spring triticale). Samples originated from 6 countries: i.e. Germany (6), Spain (4), Slovakia (4), Greece (4), Czech Republic (1), Russia (1).
DNA isolation
DNA was isolated from 100 mg freshly-collected leaf tissue according to GeneJET TM protocol (Fermentas, USA). The concentration and quality of DNA was checked up on 1.0 % agarose gel stained by ethidium bromide and detecting by comparing to λ-DNA with known concentration.
PCR conditions
For analysis, six microsatellite primer pairs were chosen according to the literature (Saal and Wricke, 1999). Used primers belong to rye-derived primers (SCM) localised on 2R, 5R and 6R chromosomes (Table 2) . PCR amplification was performed in 20 µl volume containing PCR water, 5 x Green GoTaq ® Flexi Buffer, 100 µM dNTP Mix, 0.3 µM primers (Forward and Reverse primer), 1.5 mM MgCl2, 0.4 U GoTaq ® polymerase (Promega, USA). PCR reactions were performed in a thermocykler (Bio-Rad, USA) in 0.2 ml tubes. The PCR program consisted of these steps: an initial denaturation (1 cycle): 2 min. at 93 Present study aims to testify usefulness of particular rye SSR markers for the detection of genetic diversity degree in the set of 20 triticale cultivars coming from different European countries. For this purpose, a set of six rye SSR markers were used. The set of six polymorphic markers provided 22 alleles with an average frequency of 3.67 alleles per locus. The number of alleles ranged between 2 (SCM43) and 5 (SCM28, SCM86). Resulting from the number and frequency of alleles diversity index (DI), polymorphic information content (PIC) and probability of identity (PI) were calculated. An average value of PIC for 6 SSR markers was 0.505, the highest value was calculated for rye SSR marker SCM86 (0.706). Based on UPGMA algorithm, a dendrogram was constructed. In dendrogram cultivars were divided into two main clusters. The first cluster contained two cultivars, Russian cultivar Greneder and Slovak cultivar Largus, and second included 18 cultivars. Genetically the closest were two Greek cultivars (Niobi and Thisbi) and were close to other Greek cultivar Vrodi. It was possible to separate triticale cultivars of spring and winter form in dendrogram. Results showed the utility of rye microsatellite markers for estimation of genetic diversity of European triticale genotypes leading to genotype identification. 
Electrophoresis and staining conditions
The PCR amplicons (5µl) were resolved by electrophoresis in 6.0 % denaturating polyacrylamide gel and run with 1.0 x TBE buffer. Electric voltage and time were different for each marker. The electric voltage ranged from 1800 to 2000 V and time of electrophoretic separation differs for each marker (3-4 hours) influenced by the predicted size of fragments. After electrophoresis, gels were fixed and stained with silver according to [22] . Final PCR amplicons were scanned in UVP PhotoDoc-t ® camera system. The size of alleles was determined by comparing with 10 bp standard lenght marker (Invitrogen: 100-330 bp). Each band was treated as a single allele.
Data analysis
For statistical evaluation, all gels were scored in a binary matice on the base of presence (1) or absence (0) of particular allele. Information about presence of alleles and their frequency were used for calculation of Jaccard coefficient of genetic similarity by SPSS modul (SPSS inc., USA). Final dendrogram was constructed by hierarchic cluster analysis using UPGMA (Unweighted Pair Group Method using arithmetic Averages) algorithm by SPSS statistic programme version 17. For the assessment of the polymorphism between triticale genotypes and usability of SSR markers for differentiation we used diversity index (DI) (Weir, 1990) , the probability of identity (PI) (Paetkau et al., 1995) and polymorphic information content (PIC) (Weber, 1990) . They were calculated according to formulas: 
Probability of identity (PI)

SCM180
6RL 5' GTTTCGTCCCCGTTGCCATC (GT)6 (GA)7 60°C 3' ACGTGTCGCTTTCCATTGCCC
SCM268
5RS 5' GCGCACCCCACACAACACG (CA)9 65°C 3' GCGGTGGCGGTTGAGGAC
RESULTS AND DISCUSSION
Six SSR markers were used in this study with the aim to detect genetic diversity in triticale (x Triticosecale Witt.) cultivars. This work focused on two principal goals: i.e. a) to testify the usefulness and efficiency of 6 rye SSR markers in close-related triticale and b) to find out a genetic background among triticale cultivars (bred in different European countries). Six SSR markers provided a polymorphic spectrum. A total of 22 alleles were detected (Table 3) (3) compared to our results (4) by SSR marker SCM120. As mentioned above, the usefulness of SSR markers is not influenced just by an overall number of detected alleles, but the most important factor is their distribution and frequencies. The way how to find out their effectiveness is to calculate Diversity index (DI), Polymorphic information content (PIC) and Probability of identity (PI) based on frequencies of alleles. (2008) claimed that the more effective SSR in discriminating among genotypes is the one having the higher PIC and DI along with lower PI values. According to this allegation, the most effective marker for the genetic diversity detection is SCM86. As appropriate markers, we also recommend SCM28 and SCM180, respectively. Only one marker (SCM43) reached considerably unfavourable results of DI, PIC, PI and number of alleles compared to average values of tested set. Resulting from number and frequencies of alleles, a UPGMA dendrogram based on Jaccard´s coefficient of similarity was constructed (Figure 1 ). Dendrogram revealed genetic relationships among analysed set of winter and spring triticale genotypes. Cultivars were divided into two main groups (1 and 2). 
CONCLUSION
A tested set of six rye SSR markers allowed significantly distinguish 18 out 20 cultivars. Only two Greek cultivars, Niobi and Thisbi, had not been separated from each other. In dendrogram triticale of spring form significantly separated from winter form triticale cultivars. An average value of PIC and DI indicate that used SSR markers are moderately polymorphic. We can recommend all rye SSR markers used for diversity analysis accept one marker (SCM43) which reached considerably unfavourable results of PIC and DI values. Anyway, used rye SSR markers represent an efficient and useful marker system for detection of genetic variability in closed-related triticale.
